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Knowledge sharing is fundamental for innovations in the scientific community. 
Literature databases and analysis tools in this context offer an important IT-based 
support for scientific processes. This article extensively explores the state of the art of 
online-literature databases for IS researchers and delivers development prospects 
based on the findings. The identification of relevant online services is based on an 
intensive search covering more than 1,000 conference websites, articles, books, etc. 
Descriptive statistics and cluster analyses have been used for the data interpretation. 
Based on the results and an analysis framework for scientific processes, a deficit 
analysis has been conducted.  
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In this paper we analyse how IS research is supported by IS artefacts itself. The IS artefacts we consider are online literature 
databases and additional analysis tools. For IS research, Hevner et al. (2004) present a conceptual framework, which helps to 
position our research (figure 1). On one side of the framework, the environment defines the problem space in which the 
phenomena of IS research interest resides. Research activities should be based on environmental business activities in order 
to assure relevance. On the other side of the framework, the knowledge base provides prior IS research and results from 
reference disciplines, such as foundational theories, frameworks, instruments, constructs, models, methods, and 
instantiations, from and through which IS research is accomplished. IS research achieves rigor by applying existing 
foundations and methodologies from the knowledge base. Our research is focused on information systems, which support 
access to the knowledge base. In detail, the paper addresses three research tasks: first, we describe how literature databases 
and additional analysis tools support the processes of IS research. Second, we describe the state of the art of this kind of 
information systems. Based on the state of the art description, we identify important deficits, which should be starting points 
for the further development of existing solutions. 
 
 
Figure 1. Information Systems Research Framework (Hevner et al. (2004)) 
The relevance of our research itself can be derived from the Hevner et al. framework. To ensure rigor is a relevant need of 
our analyzed environment. That is the reason why an analysis of the tool support for the access to the knowledge base is 
important. The rigor of our research itself is ensured by our methodical way of resolving our research tasks: first, we analyze 
the processes of access to the knowledge base in a more detailed way than Hevner et al. (2004). Based on the process of 
knowledge sharing, we develop an enhanced framework, in which online literature databases and additional analysis tools are 
positioned (section 2). For these two identified types of tool support, we analyse the state of the art on the basis of appropriate 
methodologies such as descriptive and cluster statistics (section 3). The statistical results are the basis for our deficit analysis 
with regard to our framework (section 4). 
A framework for knowledge sharing and its IT-support  
IS research can be supported by online literature databases and additional analysis tools. The mode of functioning can be 
shown by a framework (see fig. 2), which details the marked part of the Information Systems Research Framework in figure 
1. The framework takes into account that the sharing of scientific knowledge in the area of public research - like the efficient 
division of labour processes (Smith (1999)) - requires two types of interaction (Helmstädter (2000), 14): 
• Competition: Public research is based on reputation competition. Reputation competition can be structured as follows 
(Albert (2004) based on Hull (1988), Leonard (2002) and Walstadt (2002)): members of a knowledge community 
publish their scientific findings regularly to achieve acknowledgement and increase their status. Reputation competition 
is not based on markets, but on the permanent exhibition of research results in terms of articles, books or other 
publications. Online literature databases are a place for the exhibition of scientific publications ([1] in fig. 2) Members of 
the scientific community judge the publications. A positive reasoning will lead to many citations of the original 
publication. The digital availability of publications relieves the enquiry for articles. That way, relevant ideas for one’s 
one work can be found more easily. ([2] in fig. 2). Positive citations signal the acknowledgement of a scientific effort 
and come with the use of the results of the previous article in other researchers’ works. An agreement of the author of the 
preceding article is not necessary. Although researchers do not have an original interest in acknowledging the work of 
their competitors, there are good reasons for citation (Albert (2004), 134-138). For example, to go without any citation 




may lead to the danger of becoming accused of plagiarism. Search programs and submission services such as 
PlagiarismFinder, turnitin, CopyCatchGold or Damocles support the idenfication of plagiarism by analyzing publications 
in online databases ([3] in fig 2.). By linking to other people’s work the effort for representing one’s own work can be 
lessened. Negative citations mainly result from the falsification of original statements in external work. On the basis of 
assessments – especially on citations – a rank order of members of the scientific community is possible. The sum of 
positive citations of an article by other researchers can be interpreted as a sign of quality of researchers (Garfield (1979)). 
There are tools available on the internet, which support the analysis of citations on the basis of online literature databases 
(Marx, Schier and Wanitschek (2001)) ([4] in fig. 4). In addition, also rankings for journals and conferences regarding 
reputation competition are possible and sensible. By accumulating the assessment of journals it is possible to draw 
comparisons on individual research organisations, on countries or on communities of states (e.g. a comparison of the 
USA and the EU). Various rankings influence each other. For example, the reputation of an article is influenced by the 
reputation of the journal that publishes the article. In turn, the reputation of the publication influences the author’s 
reputation that can influence the reputation of a journal he or she belongs to. This dependency of the ranking of citations 
leads to the idea that researchers will select their research areas not only on their expectations of future significance, but 
also on the expectations about their chances of being cited by other researchers. Albert uses this phenomenon as an 
explanation for trends of speculative bubbles in research (Albert (2004), 142). Ranking researchers and scientific results 
indirectly causes economic effects in terms of an increase in income because of appointments to other universities, 
highly paid advisory opinions or lectures (Helmstädter (2004a), 52). 
• Cooperation: Cooperation in the context of this article can be outlined as follows (Helmstädter (2004b), 119): often new 
research results will be published collectively. Cooperation partners again join the reputation competition with collective 
publications, which help to improve the reputation of all participating cooperation partners. On the basis of shared 
knowledge joint research results will be achieved. It is important for the operation and continuity of a cooperation that all 
partners benefit from such cooperation. Each contribution needs to be balanced by equal contributions of other research 
members. New cooperation requires the finding of suitable cooperation partners. The matching of eligible partners can 
be done spontaneously on the basis of personal contacts or through intermediation or recommendation. Also online 
literature databases can help to identify potential cooperation partners more tightly ([5] in fig. 2). Especially, the 
representation of former scientific results within the reputation competition and resulting rank orders are helpful for the 
identification of promising cooperation partners ([6] in fig. 2). Beyond the support of the identification of potential 
cooperation partners analysis tools allow the analysis of scientific relationships between researchers. For example, co-
authorships can be analyzed ([7] in fig. 2). 
 
 
Figure 2. Framework for knowledge sharing and its IT support 
In the following, we will examine the capability and efficiency of existing online databases in terms of search and analysis 
with respect to the field of information systems. Therefore, we have developed a framework for knowledge sharing and its IT 
support (see fig 2.). 




Analysis of the State of the Art 
Methodology 
According to Sidiropoulos and Manolopoulos (2005, 289) first online databases already arose in the 1960s and 70s. At the 
end of the 70s, a number of approximately 400 online databases existed (Hügel (1990), 2). During the 80s, their number 
increased tenfold and with the rising popularity of the internet their number increased exponentially. Depending on the 
definition of online databases (literature databases, product databases, information databases, etc.) the supply of worldwide 
online databases is immense. For the systematic sighting and containment of the large amount of databases the following 
proceeding was developed. While identifying online databases, we also identified analysis tools, because most commonly 
both sorts of literature services are connected very closely or the analysis functionality is even based on the database. 
• Due to an increase in efficiency during search processes, only literature databases with an immediate online access to 
located articles have been considered. 
• All examined databases should offer articles from the area of information systems. 
• All databases should aggregate at least three different sources of articles such as journals or conferences. 
• Databases should be accessible for everyone (no matter whether free of charge or not) and should be searchable.  
For the identification of appropriate databases the following search strategies were used (cf. figure 3): 
• On the basis of conference announcements of ISWorld (http://www.isworld.org) and the German Association for 
Informatics “Gesellschaft für Informatik e. V.” (http://www.gi-ev.de) we evaluated approximately 1,000 conference 
announcements and identified approximately 400 organizers. Internet pages of conference organizers with three or more 
different conferences were analyzed for relevant online databases. 
• Journal rankings of the German Association of University Professors of Management “Verband der Hochschullehrer für 
Betriebswirtschaftslehre e. V.” and the University of Vienna were scanned for journals with reference to the information 
systems science. Internet pages of their publishers that publish at least 3 relevant journals were checked for the 
availability of online literature databases or analysis tools. 
• We used two ways of expert “interviews“ for evaluating results. First, we consulted expert knowledge of people who 
wrote introductory books on literature databases. We scanned ten introductory books to scientific work for information 
about online literature sources. To ensure a certain reputation of all books they had to be at least in a second edition. 
Second, we asked colleagues and university chairs in Germany, Austria and Switzerland for their recommendation on 
online databases. Employees of various scientific libraries were asked, as well. Due to the amount of interviews (20), the 
proceeding and the choice of probands we consider our expert interviews not representative, but helpful and valuable for 
the sighting of the online market. 
Hence, we identified 48 databases. Furthermore, we analyzed 13 analysis tools by means of descriptive and cluster statistics. 
With the help of the descriptive statistics we could identify absolute and relative ratios of the state of the art based on one 
variable only. In addition, a cluster analysis was applied for databases and analysis tools to use more than one variable 
simultaneously. Our cluster analysis is based on the squared Euclidian distance and Ward's algorithm for combining the 
clusters of the hierarchical button up clustering. Before the classification procedure was applied, we used the single-linkage 
algorithm in order to identify outliers. A discriminant analysis (significance level = 5 %) was conducted in order to identify 
the variables responsible for the formation of the clusters. Furthermore, a factor analysis was conducted for each data set 
(online literature databases as well as analysis tools) without any meaningful results before clustering. 
Online Literature Databases 
Descriptive Analyis 
All analysed internet databases for this study had to have a thematic reference to information systems science. Altogether we 
found 48 literature databases on the internet that matched our criteria (cf. chapter 3.1). In the following, we describe 
fundamental results in the areas volume and content, business model and technical aspects.  
Volume and content of online literature databases 
Often literature databases that are relevant for information systems offer publications for various different areas of science 
and are interdisciplinary. 13 out of 48 (27%) analysed databases can be regarded as specialising in information systems or 
computer science. All other databases (73%) are interdisciplinary.  
The size of the relevant articles in a database is important for a high probability of success. A good documentation of the 
existing articles is necessary for the assessment of the scope of a database. Mostly the documentation of the accessible 




journals, books, etc. was insufficient. Only 19 out of 48 (40%) analysed literature databases provided information about their 
quantitative stock of documents. 
The size of documents in each database differs very much. For an efficient search bigger databases would be appreciated. See 
figure 3 (left) for the size of all 19 databases that offered information. 
It is very helpful if a researcher is able to navigate through different sets of publications that are connected through their 
citing. For example, some databases generate a list with the cited articles. The researcher is able to directly access the cited 
literature by the links of the lists. Normally, only documents of the active database are available. Sometimes links to other 
databases are included. The support of navigation through cited literature was not very disseminated. Out of 46 literature 
databases only 12 databases supported citation navigation in the above mentioned way (26%). 
Next to the navigation through cited documents a provisioning of article abstracts is helpful, especially for the case that the 
provider offers articles with the business model pay-per-view. That way, researchers are able to get an idea of the article 
before paying for it. A free abstract for each article is widely common. It is nearly standard for all charging databases. 37 out 
of 45 databases (82%) offered this service free of charge to researchers. Out of 36 charging databases 4 (11%) did not offer 
an abstract service but 1 offered an index of contents instead. 
Business models of online literature databases 
For the incorporation into our survey it was necessary that every researcher is able to get access to the data (at least in 
theory). It did not matter whether the usage of the database was free or not. A common business model for online literature 
databases was the provisioning of a free search functionality in combination with charged downloads. 40 services (83 %) 
offered a free search functionality while only 12 (25%) offered a free download. From time to time researchers must register 
for the usage of the free search functionality. 30 out of 48 databases (63%) offered a combination of free search with charged 
downloads. Between all 36 charging database providers the combination with free search was used by approximately 83%.  
For paid downloads there are various business models. Some providers charge per article or download, others use 
subscriptions. The payment model pay per article was the most used charging model. 26 databases used this payment model 























Figure 3. Size of Databases in Number of Documents (n=19) (left) and Support of Document-IDs (n=47) (right) 
Technical aspects of online literature databases 
For online search, a unique labelling of publications is of high importance. A distinctive documentation is also necessary for 
the merging of different literature databases. For journals the ISSN (http://www.issn.org, International Standard Serial 
Number) and for books the ISBN (http://www.isbn.org, International Standard Book Number) are the main identification 
numbers. The DOI-standard helps identifying digital objects on the internet without any danger of confusion. Every object 
gets an individual location number (http://www.doi.org, Digital Object Identifier) (Atkins et al. (2000)). The support of 
Document-IDs in online literature databases was sketchy. Out of 47 analyzed databases 21 did not offer a standardised Doc-
ID (40%). The support of Document-IDs is shown in figure 3 (right). 
Full-text access is a prerequisite for the consideration of an online database in our analysis. Publications can be offered in 
various formats such as PDF, HTML or DVI. The PDF-format was the most used format in the examined literature databases. 
It was possible to analyse 42 databases with respect to the supported formats. Some databases offered different formats at the 
same time. The PDF-format was offered by 41 services, PS by 2, HTML by 7 and DVI by 1. 





Online literature databases can be clustered into two groups with 63 % and 34% of all analysed literature databases (see 
appendix). With the help of the single-linkage algorithm an outlier (JSTOR) could be identified that was excluded in order to 
avoid an erroneous cluster solution. The discriminant analysis discovered a significant influence of variables with regard to 
user comfort, especially the quality of content preparation. Cluster A can be identified as “Standard-Quality Databases” and 
cluster B as “Premium-Quality Databases”: 
- Many standard-quality databases provide no article abstracts while premium-quality databases always provide 
abstracts. 
- Most databases with navigation possibilities through cited literature can be found in the premium cluster. 
- Premium-quality databases always support a Document-ID. In many cases, the DOI-standard is supported. 
Therefore, the content preparation for premium databases seems to be more extensive than for standard-quality databases. 
Hence, no premium database provides its content for free. Most surprisingly, the size of the database in number of documents 
as well as the number of sources has an inferior role on the distinction between standard-quality and premium-quality 
databases. 
Most databases that specialise in information systems or computer science (93%) are part of the standard-quality cluster. 
Only the IEEE computer society digital library is part of the premium-quality cluster. This finding indicates that the 
dedicated information systems databases are behind in the area of online access. This is surprising with regard to the 
enormous size and affinity of the IS community to the internet. 
Analysis Tools 
Descriptive Analyis 
Analysis tools, that are available on the internet for the analysis of the interactions of knowledge sharing, are very 
heterogeneous. Next to professional services, such as the Science Citation Index (SCI) from Thomson Scientific or CiteSeer 
from NEC Research Institute, various tools exist with different analysis focus on different databases. See appendix for a 
detailed list of the examined analysis tools. In the following, we describe fundamental results in the areas analysis type and 
functionality, data basis and business model.  
Analysis type and analysis functionality 
Most interaction analyses are based on the examination of citation correlations. Connections between articles can either be 
represented by lists or by graphs. Some tools visualise correlations with the help of hyperbolic trees. Documents are 
displayed as nodes and relations between articles as edges. The graphical representation of citation correlations was not as 
often used as listed formats. 10 out of 13 (76%) analysis tools supported the representation of citation correlations in list 
form. Only 4 services (30%) offered visualisation. 
Citation correlations can be represented as incoming or outgoing references. Incoming citation is defined as the citation of 
document A by other documents. Analyses on outgoing citation comprise all documents that are cited by document A. The 
representation of incoming and outgoing citations is very popular. 7 analysis tools (54%) offered both listings. 3 services 
(23%) were limited to outgoing references and 1 service (7%) was limited to incoming references. Furthermore, it was not 
possible to find any information on incoming or outgoing references within 2 analysis tools (15%). 
For a complete analysis of interactions between different articles and authors a graphical representation or a representation in 
listed formats of article correlations is not enough. Furthermore, it is also necessary to consider the time dimension. The time 
dimension of article citations (e.g. how prompt is a publication cited or how does a citation rate develop during the years) 
was analyzed less frequently. Only 6 out of 13 services (46%) considered some sort of time dimension for their analyses. 
For the representation of the reputation competition it is necessary to build rank orders. Many analysis tools support the 
ranking by different objects. Mainly, the criteria are based on correlations between citations. Different ratios are used that 
primarily differ in the way of weighting each citation (e.g. by considering the reputation of an article’s journal or the 
character of an article such as an introductory or overview article). Besides this, there are alternative approaches that consider 
the popularity of an article in terms of paper hits or paper requests. In general, ranking analyses were built on publications. 9 
(69%) of the examined services support a ranking building based on publications. One service ranks conferences, 1 
organization ((s) – remove), 3 research areas, 4 researchers, 4 journals. 




Rank orders on objects are necessary for the reputation competition. To analyze cooperative interactions as well, it is 
necessary to examine the correlations between authors. Currently the analysis of co-authorships is only supported. The 
analysis of cooperative interactions was supported less frequently than the analysis of competitive interactions. Only 2 
services (15%) supported a kind of co-author analysis. Further approaches on the analysis of relationships between authors 
could not be found in our sample. 
A monitoring of one's own or other researchers’ publications can be very helpful for the reaction to and the discussion of 
research topics. Also, an automated monitoring of new articles or a matching with defined search criteria in a subject area are 
sensible features. So far, the support of alert functionality has been hardly implemented. Only 3 internet services (23%) 
offered alert functionality at all. 
Data basis 
Analyses are not very beneficial if the analyzed database is very small. Many tools are derived from scientific research at 
universities. Some projects are still in an experimental stage with only a small database and few analyses. Therefore, the 
information value is limited. The amount of data that could be used for analyses is very heterogeneous. It scaled from small 
and experimental services to broad and extensive databases. Only 9 analysis tools offered some information about the amount 
of available articles.  
Business model 
The deficient dataset and the experimental character of some services lead to a free usage of some analysis tools. Some 
providers offer limited analyses free of charge and full analyses with costs. In large parts, the analysis tools could be used 
free of charge. 11 services (84%) offered their analysis functionality free of charge – at least to some extent. Only 5 products 
(38%) charged for usage at all, of which 2 services (15%) were exclusively available for a fee. 
Cluster Analysis 
After applying the dendrogram as well as the elbow diagram, the result of the cluster analysis was a four cluster solution 
without any outliers (secured by the single-linkage algorithm). Based on a discriminant analysis, the following characteristics 
could be identified: 
- Cluster A – Analysis tools without focus (31%): tools within this cluster have a different focus or characteristic. On 
the one hand, some of the tools support the examination of citation correlations in form of graphical representations 
(e. g. hyperbolic trees) and/or the examination of co-authorships. Both instruments can be viewed as advanced 
analyzing instruments. On the other hand, some of the tools provide direct access to the original documents. None of 
the tools supports advanced analysis instruments, especially the examination of citation correlations in form of 
graphical representations, as well as direct access to the original documents. 
- Cluster B – Document stores / linkers (46%): all analysis tools within this cluster support a direct access to original 
documents. Nevertheless, no tool supports advanced analysis instruments such as the examination of citation 
correlations in terms of graphical representations and/or examination of co-authorships. 
- Cluster C – Pure advanced analysis tools (15%): in contrast to cluster B, none of the tools supports a direct access to 
the original documents. Nevertheless, all of these tools offer advanced analyzing instruments like examination of 
citation correlations in the form of graphical representations and/or examination of co-authorships. 
- Cluster D – Combined advanced analysis tools (8%): cluster D stands for a combination of support for advanced 
analysis instruments (examination of citation correlations in terms of graphical representations) and for a direct 
access to the original documents. Unfortunately, only the Thomson product suite meets the criteria. 
The identified clusters provide evidence that the potential capability of analysis tools is exploited insufficiently. Thomson as 
a market leader offers the largest service portfolio, but there is also a risk that researchers rely too heavily on its services. 
Deficit Analysis 
With regard to our framework for knowledge sharing (figure 2), our analysis of the recent support through internet databases 
identifies various deficits. 
Deficit Analysis With Regard to Online Databases 
Regarding the online literature databases, the quality of the services depends very much on the size of a database in terms of 
article numbers. Due to the portioning of stored data, many databases are relatively small. For example, nearly every 




university chair and every journal web page offers its own archive for its own publications. These circumstances have to be 
considered once a researcher intends to publish his research results (see relation 1 in figure 2). Researchers not only have to 
consider the ranking of a publication medium (journal, conference, etc.), but also its online accessibility in order to 
disseminate their work as much as possible. Therefore, researchers should monitor online databases with regard to their 
previous works. An alert of researchers once their work is indexed in an online database is a reasonable contribution for the 
further development of online databases. It would help researchers to keep track of their online availability and to identify 
erroneous assignments of authors to documents in the databases. 
Due to the fragmentation of the databases a researcher has to locate suitable work (see relation 2 in figure 2) in multiple 
databases simultaneously. Against the background of today’s restrictions providers of online databases should communicate 
the size and content of their databases more clearly. For example, Google Scholar neither communicates size nor the 
constitution of the database. For an exhaustive search a researcher has to know whether there are gaps or overlaps between 
the databases he uses. An approach to overcome or to reduce this problem could be the building of a universal citation 
database (Marx, Schier and Wanitschek (2001), 80). The provisioning and usage of unique identifiers is of particular 
importance. Further obstructions for the implementation of such a solution are the copyright restrictions and commercial 
interests of publishers. Most access to research databases is costly although most research was funded with public money 
already. It is estimated that 90% of the costs consist of the actual research work preceeding the writing of the paper (Björk, 
Hedlund (2003), 104). This leads to the paradoxial situation that publications that are formerly funded by governments and 
public funds have to be bought back with public money or they are excluded from the knowledge sharing otherwise. In 
contrary to privately owned literature databases, non-commercial open access projects such as the Public Library of Science 
(PLOS) came to life at the end of the 1990s with the intention of establishing a scientific library without any access 
restrictions. Studies indicate that scientists prefer downloading rather than copying printed articles and that web material that 
is available for free is preferred to paid and subscription-based services (Björk (2001). Nevertheless, most researchers do not 
know about the open access infrastructure or do not accept new forms of knowledge distribution. For example, the Berlin 
declaration that demanded free access to research sources was signed by nearly all big German research institutions. 
Nevertheless, only 2.3% of all researchers know about the possibilities of open access (DfG (2005), 39). The open access 
initiative is far away from being a commonly accepted mechanism of scientific knowledge sharing and reputation building 
(Mruck, Gradmann, Mey 2004). 
Due to the problems of content fragmentation the usage of databases for the finding of cooperation partners (see relation 3 in 
figure 2) is limited, as well. A promising solution for the elimination of partitioning is the integration of online literature 
databases in a (virtual) data warehouses (Devlin (1997)). A virtual integration can be established by a meta search strategy 
whereas a central service searches within various databases. Many services for detecting plagiarism use this concept (see 
relation 4 in figure 2).  
Deficit Analysis With Regard to Analysis Tools 
With regard to analysis tools we discovered that most existing services focus on one or a few analyses only. The statistical 
determination of rank orders (see relation 5 in figure 2) suffers from the functional fragmentation of analysis tools. For the 
overcoming of the functional partitioning it is either possible to extend existing services, which will lead to market 
concentration effects or to integrate existing services into common portals. An alignment of data sources and structures will 
be necessary for the development of joint portals. Furthermore additional analysis functionality and a better documentation of 
their algorithms are necessary for the understanding of their results. For example, advanced algorithms under the 
consideration of negative citations would sharpen any established ranking order. Advanced analysis tools should be able to 
discover citation cartels, as well. Overall, the mathematical derivation of a scientist’s reputation within the examined tools 
seems to miss out important factors within the reputation competition (teaching quality, governmental or lobbying work, fund 
raising capability, etc.).  
The non-consideration of important factors limits the usefulness of analysis tools for finding and selecting potential 
cooperation partners (see relation 6 in figure 2). For example, a researcher with good contacts to industrial fields might be of 
high interest to a planned research project. Platforms with additional criteria for finding cooperation partners should deliver 
this information. Social network platforms address these demands but are not aligned sufficiently to the demands of 
researchers so far. 
With respect to cooperative interactions only co-authorships are analysed at the moment (see relation 7 in figure 2). 
Nevertheless, the analysis instruments offer much improvement potential. It would be desirable to display the co-authorships 
in hyperbolic trees and to add additional analysis dimensions such as a thematic focus and the chronological development. 
Unfortunately, networking of researchers is not based on joint publications alone. Common discussions for the exchange of 
knowledge and contacts into practice are necessary for the practical relevance of research. A representation of informal 
networks – for example on virtual platforms – and an evaluation of such networks could be an approach to consider these 
facets of cooperation, as well. 
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